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o »MULTIPLE Paonvcmn ozr PARTIGLw m THE Ih’ILRACTION OF comxc mmmou wm
- EMULSION NUCLET L .

A. P..Zhdanov. N.V. Skitda

The study of disintergrations caused in emulsiona by high energy (E.lolﬂ *1012 ev)
singly-charged particles ‘of cosmic. ‘radiation revealed jets with atmomally high mul- :
tiplicity from the point of view of. Landau'a hydrodynamic theory or Fermi's theory -
(using the tinnel model). These jets, as a. rule, are accompanied by a large number
of grey and black tracks (N;\‘ 15420 per jet). In addition to the "abnormal®: Jets .
ther Jets were detected. whoy multiplicities are within thelimits of the above~ * ™ -
'mentioned: theortes, although"’the nunber of grwand black tracks per Jet in this -
-0age Was- algo great « Ny o > 15435, e B
In order to detemina }be origin of the above mentioned "anoma]y“ the angular

i-‘distribution data of the Jot. shower particles for both types were studied and com-
pared. | -

~ . 3+.Based on analysis results. certain conclusions are drawm regarding

iy mechanism of multiple particla production in the energy range from 10

ST : : -~ The V.0, Khlopin Radius B H .
- Institute of the USSR . .

.~ Academy of Sclences - DR '

m,' Conferenco, Moscow 6-11. July 1959

the assumed
§0 tollolz av. 3

 Report presented at the International Cosnic R
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-perkovich, I. B., Zhdanov, A. P., Lepekhin, F. G., Khokhlova;

B D g

g hfééé‘,x’;]_;éé"a', I)ecays : of _ 'Hj(p'e_‘rfxfagtrrignt I

‘Bhurnal ekaperimentsl'noy i tebraticheskoy fiziki, 1959,
Vol 37, Nr.3(9), pp 604 -~ 610 (ussr) -~ . = -

- 1% wae the aim of the investigations, which form the subjeéct of =
- this report, to identify some hyperfragments, which had been .

- found in part.of.a G-5 emulsion pile irradiated by 4:5 Bev plons, -

~ Ina systematically investigated emulsion surface of 47 cm3 eight

- double stars were:found, in which the connecting traé¢k narrowed g

©down, ‘one of the secondary tracks ‘having a range %> 5000y4.These . .

. stars are ascribed to. mesonless decays of hyperfragments. Micro-. -
. .p;:pjgctiona{;of«f"th_eg}‘indi‘vidual?star’s. are shown by figures: 1-8; and
©-.: . gome particular features are discussed. A table shows the data

* deternined fromall thesé stars. The following is shown: Figure 1; . [

.+ {case N,i'*‘f?6l4)_‘,“__';pri_@dry star 18 + '3n, presumed reaction: o
ﬂ: x§18g;e_g1}g3+H?fA;'25.90 ugv,'g’-rangé 9900}».Fi6u?e,2x(caqe’: -

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R002064620001-0"



"APPROVED FOR RELEASE 07/19/2001 CIA-RDP86 00513R002064620001 0

ﬂl‘;’ﬁ
[f

eaonless Decays of Hyperfragments R SOV/So 37-3 5/62

','-lj~'7:Nr13015), primary ste.r 14 + On, pres.lmpd reaction: : e
i T i ;
= H4+H 420 4my BTz Aev, 31-range 16500}L Figure 3t (Nr 302ﬂ

o ';:‘primary atar 124 211. presumed reactionskc 2yomet iy’ ig? +n,
o '42 Mev, ijlw-ranga(zsooo)(‘ Figure 4 (Nr 312), prlnaxy etni S
i 'f”""' presuned reacttont Ha'—+H 4n, B e99Mev, H-range 5900f..
Figure 5¢ (Nr 538), primary star 13 + 01!, preuamen r(’acticnz |
g 125 Besan'+n ors\c”-aoae“’»m +n, E = 108 Mev, H 1»ranges
"""7:",7,"’821 and 609,L Figure 6: (vr. 284): primar,y star 7 % Om, presuznnd o
reaotlon: \Beg_-) E1+H2+He4+2n °r’ \3910—-} H *}{2+Hes+r_n, 81 -range
e _513746ﬂ. and H -range‘2983ﬂ4 E_ =72 Mev.Figure 7: (Nr 2711); primarji‘:
ijv'Btar 15 + on,. preaumed reactiom )595-4 H +H30n, .439 Mev, H R
' f'..'lense (15000)&. Figure 8: (Nr 275): primary star 1'{ + 0%, prer

Ll 6 4 1
qug;{§_1112/3 a}u-med r\e“."‘f‘”“ lg'i "5 ' +He . E =77 Mev, H -range \23000’}-(,
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:Mesonless Decays of Hyperfragmenta  Tﬁi '%f “f .'m1"'ij SOV/56 37 5 3/62

The ranges of the hypernuclei (in the same order)s 87, 15, 94 51

- 50, 55,-28.5; 77.7 and 184§%,T. I. Ukolova and S. N. Meleshchenpo,=~

.,%;took part -in these experi ents. There are 8 figures, 1 table,.f o
,and 3 references. - - »~ g St Fe ey

" ASSOCIATION: Radiyevyy institut Akademii nauk SSSR. (Radium Institute of the
SRR \Academy of Sciences, USSR)

,suBM:TTEn&'IfMarch 12, 1959 (initially) and June 2, 1959 (after revision)

1.f9§r§'3/3'”

st
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SRRCEIE : L e B0V/120~509-3-32/46
. - AUTHORS:. - Zhdanov, ‘A, P, and Pedotov, P, I, o
- TITIE: - The Use of a Didmond Dust Suspension in the Study of
e :-wNuclear'Disintegrations on Carbon (Primeneniye
d - . suspenzii iz almaznoy pyli dlya izucheniya yadernykh
o . rasshchepleniy na uglerode) . , ‘
FERIODICAL: Pribory i tekhnika eksperimenta, 1959, Nr 3
. P13 (uss) T _ e
{-ABSTRACT;thdanov-et?al;j(Ref 1) have suggested that the inter- -
R gjaction’orjvarious”particles‘with the nuclei of different
: elements*mayfbégstudied»by introducing these elements .
N ~in ‘the form of suspensions into nuclear enulsions, .The
- - Blze of ‘such particles is usually 5-12 y, However, this
& , : method involves a number of difficulties due to-the
© fact that,the,dust'particlesvare opaque 8¢ that some of
~the disintegrations which take place on the nuclei of
the enulsion itself may be taken as disintegrations on
‘the nuc':lei.ofith'e‘suspension° This effect can be .
reduced by.using ‘spherical barticles and by soaking the o
emulsion in the vicinity of the surface of the particles . -
(Ret 2), However, disintegrations which take place in.
the immediate vic nity of the suspension particles are

i i' Cérd’l/é

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R002064620001-0"



- 2064620001-0
"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R00 )

i . 433 B R PSS EaTE ok
giizs ILLSL o e HE Ak L d,ii.’f% [ANEE g
BORCRLFNA FEITE SRHETA ';‘1‘. IS SRR S Y Y R i
A A TR RS ST fEin ..=,. R R e ik ! i
- - i

RS IR
[ !
[ 2P S I A3 IED

S o086 pi_j,-ii;:aua
Dl e e e - 80V/120-59-3_30/4¢ SR
e gfﬁﬂfThe'UseEOfva:Diamond}Dustfﬂuspension‘in the Study of Nuclear
;._;,.rDiaintégratiOns on-Carbon -~ SO SRR T
£ R stillaimPOSSible*to 8separate fronm disintegrationS-On o
'1nucleifof5thé:element under-investigation; since the
v centre'ofia;partigular event cannot be sgeen againstthe,
’ backgroundjoffthéjopaque_suspended particles, fhe
~_Present authors:have_used & suspension of,diamond_dust
‘ stigation5j0f~protonucarbon interactionsd
5 diameter are quite
‘ R effect ig Temoved, Any
- doubtful events which take place under one of these . -
- 10 ' 8 ca “1c d at from,the»glass*side
of;thefplateﬁusing a long focus objective (3] x 0,6),
' ' i 8 have been found which
: Ar v integrations in the diamond
'Apartiqles;_..There“are 2 Sovie o

' SUBMITTED: February 24, 1958

R
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21(7)
~AUTHORB: - . Zhdanov, A. P. , o
7 TITLEr = .. Results of an Investigation of the/Carbon Nucled ¢ Caused by
oo - .. - Protons.With Energies of 660 MeV s

Fesotov, 7. 1.

| PERIODICAL: * Zhurnal skaperimental'ney i terorsticheskoy fiziki, 1959,
o . ¥el37, Nrz(e)y pp 392-390 (USSR)

- 5gating'thé‘ihteractidn‘of1high-energy particles with lighs
. nuclei (€, N, 0) by means of nuclear emulsions and the dif-
- -fioculties ocourring hereby. The results obtained by several
earlier papers are mentioned. Like in a previous paper (Ref 6)
.- the authors used a diamond dust suspension for the purpose of
- investigating the (p,C) interaction. They used three-layer
- emulsions (layer thickness 15-20 M, skbde of particles 5-7 M),
- Two types of emulsion were used - the type D for recording nro-
. tons with 16-20 Mev, and type 8 (relativistic emulsion), Ir-
- radiation with 660 Mev-protons was carried out on the phasotron
B of the Ob"yedinennyy institut. yadernykh issledovaniy (Joint
T Institute of Nuclear Research). Investigation resulte are shown
-+ . Card 1/4 by 2 tables and 4 diagrams. 540 disintegrations of carbon nuclei

| ABSTRACT:  In the introduction ‘the authors dlscuss the method of investi.
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' Disintegratton of SDV/56-37-2~10/56
»F_Hesulta of an: Investigation of the/-arbon Nuclei Cauaad by Protone With
‘f":kEnergies of 660 MeV :

' 'fv‘:j"_'_were found., 190 in 8- emulsions e.nd 350 in D- emulsiona..'i‘he

"average number of secondary tracks. in 012-8tara was determined
SR ""a8s 3 in consideration of the absorption of short tracks (mainly
L e e 'fa-particles) -The correction was made by using the formula -
CON/R e (31/4ﬁ3)(ﬁ2 -3 1 ), where N denotes the number of
I '_reoorded tracks.with a Jyength 1, N ‘ 'ue: - the true number of
:‘ﬁ'tracka with ‘the” ‘range 1 (0€ 1 ‘12§), R - the mean. radiua of RN
. the diamond partiecles- (5(4) “The distribution of diaintegratione_
- according ‘tothe number of prongs and. the nature of the reaction
.'is shown by 2 tables. Table 1 shows the number of tracks (1-8),
. the percentage of the total number of disintegrations in each
-.case, and the: correaponding ocross section. Fiva-traok dis-—,;
integrations’ (34%) are the most frequent, next range the 4-,-6, -
15 2y 3,7, 8 track ones. The maximum oross section is 78%8 mb.
© Table 2 shows the distribution of stars acoording to the nature
"of the reaction and the respective crosa geotions. The absorp-

. "Car@- 2/4 . tion cross section given a8 amounting to 6, = 227112 mb for
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T LT e e fjig Diiiutegrationfpf soy/56.37;z;1d/56i
©n.. .. Results of an Investigation of_‘*the’/-c‘arbon Nuole{ Caused by Protons With
©+... Energles of 660 MeV - =~ ‘.. L '

650 Mev protons was obtained from a paper by Moskalev ‘and _—
. Gavrilovskiy (Ref 9). The following kinds of disintegration are
. contained in tabla o: a12(n Phya11,10 12, 2p 411,10 .
contained dn teble 23 Cc*(p, Z1)0c" ) G (p'2pﬂ)§5, 1 2p2a,
"4pa, 3a, pall, 2pBe, 6p,‘2p2a1?;43pni, 5pa® ; the higheat per-
- centage is attained by the type 2p2a with 32,6%. The data con-
- tained in:the table are-discussed more in detail with respect
_to particles with 2 3. Energy~ and sngular distribution of
‘8econdary ‘particles are shown by 2 diagrams respectively
(Figs 1,2). The forward-backward ratio for a-particles is given
- as amounting to 1.77%0.2 and for protons to 1.5520.2, The -
".velocity of the recoil nucleus was calculated as amounting to

Ve ,(2.‘7.‘.':0;._6).10aj'cm/aeo. The authors finally thank K. G.

- - Meshcheryakov. and: V. P. “Dzhelepov, who made it possible for the
- experiments to be carried ous, G. M. Subbotina for lig¥ help in
“evaluating the experimental ‘material, and I. M. Kuks for dis-
~cussions. There are 2 figures, 2 tables, and 15 references,

-6 of which are Soviet, L : .
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- _,Results of an Investi ti = 30"/55-37-2-10 56
',".Enersiea of 660 KeV ga en of thefaarbon Nucln;r Cnuaed by Protons: ‘V{th

: -""}:'VVASSOGIATIONx Radiyevyy inStitut. :
. Akademii ' :
e Academy of Soienceg, USSR) nauk SssR (Rndium Institute of ftne ‘

i 303&:@@:’ March 21, 1959

- A.T.A.,. —-

Rl
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@~ UPHASE T BOOK EXPLOITATION SOV/3503
* . Akademiya nauk SSSR. Radiyevyy institut

. Trudy, t. IX ' (Transactions of the Redium Institte, Academy of Sciences USSR ,
.+ Vol. 9)  Moscow, Izd-vo AN SSSR, 1959. 287 p. Errata 8lip inserted. -
. 1,700 copies printed, - . . . |

Ed N, A, Péffilpi,ﬂ Ddctpr of Physical and Mathematical Sciences; Ed. of Publishing B
.~ House: - G,M, Aron; Tech, Ed,: AV, Smirnova. .

., PURPOSE: . The volume is Aintended for physicists.

7".COVERAGE{‘”The;book'represents‘vqlume.9 of the Transactions of the Radium Institute
;.. and contains the results of studies conducted at the Institute chiefly from
-+ 1955 to 1956. There are a number of articles dealing with the study of nuclear
~reactions occurring with particles of different energies ranging from several
‘eV up to hundreds of MeV. Others treat different problems of the physics of
~ -neutrons. -Results of"' sfudies of various neutron sources, neutron energy distrid
~ bution in a moderator (water), and other problems connected with the theory of
neutron interaction with matter are presented. The majority of the articles

o ica.rd',"/s' a
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- Transaéi’.ione of the Radfﬂmﬁ(fbnt ) R - S0V/3503

7 'are concerned with problems of method The authors provide a complete de- ST
scription of the construction of equipment and of the results of tests performed -

under laboratory conditiong, No personalities are mentioned. References
“accompany ind ividual articles.- _ .

. TABLE OF. CONTENTS
From the Editor : S ’ T 3

- "«—Perfilov, N A a and 2.1. Solov yeva.- '.Special'C'ases of the Fission of Uranium .
‘Nuclei by Slow Neutrons R A . 5

k',"‘f_'Zhdanov, A, P., and F. G Lepekhin. : Interactionj’Be‘tv}een Fast Deuterons and C1? .
Nucleus I LS R ST | SR

: Shamov, V P Uranium {ission due to High Excitation Energy 45
Shamov, -V P T'is'sion of Heavy Nuclei (Z( 73) due to High Excitation Energy 52

. :'fProtopopov, A N., Yu A. Selitskiy, ‘and S.M Solov yev. Cross Section for

. Fission of Uranium Bombarded by Fast Neutrons

.
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",’-L.::,Roman%é Yu.F., K A, Petrzhak, and M A Bak Cadmium Ratios for Ag1°7 and

[Bak M, A., K A Petrzhak and Yu F Romanov.
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';ixhazov, Yu.L., M.A. Ba.k, KA. Petrzhak and Yu.F. Ro
ERSY manov,
: Distribution"iﬁ the Water Surrounding ‘the ‘Source

“'Caraz/s
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. . Romanov, Yu. F., , K.A. Petrzhak, M. A. Bak Measurement of Diffusion Length of o
SRR ‘I'hermal Neutrone in Water , _101,.

b {__'_:'Bak M. , G, V Gorshkov, V.I. Metviyenko, K.a. Petrzhak, and Yu, P Romanov. ,
. Radon Neutron Sources .~ - 107

Romanov, Yu F. Measuring the Number of Neutrons Emitted by a Radium—Beryllium ETRIR
B Source C R ER L e N S M3

e Bak M.A., G.V. Gorshkov, V.1 Metviyenko, K.A. Petrzhak, and N,S, Shimanekaya.
Determining Neutron Outlets for Ra + Be, Ac + Be, MsTh + Be and Po + Be PSR
- Sources . o : v _ o120

: 'vShimanskaya, N.5. Deterﬂgining the Correction For Calorimeter Thermal Inert-— , ~_ _
ness in Calorimetric Measurements of Redioactive Preparations DD 126 . ¢

U Shimanekaya, N, S The Role of Physical and Chemicel ‘Processes in Calorimetric L
Measurementﬂ or Radioactive Subetences , o131
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»fAz{téni'yev", TuM,, 1.4, B@anbv; MV Blinov, M.I. Kuznetsov, A.N. Protopdpov, T -
- - Yu.A. Selitskiy, S.M. Solov'yev, B.M, Shiryayev, and V,P, Eismont, B :
. Low-tbltage Neutron Generator =~~~ " " o 134

. Litvin, V.F. Magnetic Multispectrometer for the Study of Angular Distributions -
e of Charged Products in Nuclear Reactions R : L 1B

| _'V&ézvéxﬁskiy'," V;VO_.’,[Ai.‘N.'- Plséi‘évéld.jr,'and YeD Teterin. One Possibility of ©

B “Increasing the Resolving Power of Fast Coincidence Circuits _ T - 150
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v 86887
¢ 8/056 60/039/b05/oo11b51
= B029/B
e AUTHORS° P Zhdanoé,;A..P., Kuks, I. M., Skirda. N. V., Yakovlev, R. n.:_;
TITLE : g v'Multiple Production of Particles in the Interaction

"_:'P‘ERIVOVDVICAVL:‘ - Zhurnal eksperimental'noy i teoreticheskoy fisiki, 1960,
R T e Vol 39, Fo.. 5(11). pp. 1177 - 1155

TEXT. The authors analyzed 80 events of meson production observed in anv :
- emulsion chamber: consisting of 180 layers of HUKGU-P (NIKFI- R) emulsions -
- (area, 10i10 cn®; thickness, 400 u). This chamber was irradiated fom ;
9 hours at an a.ltitude ©of 24 km. 120 nuclear interactions with more than
 five: relativistio _particles were found. In each of these stars; the num- - I
“ber ‘of ‘thin (N ), gray. (N Yy and black (H ) tracks was counted, and by \%

}meana of 8 goniometer the a.ngle 01 o a8 eatimated. which included halt

_the amount of relativistiu particles. The grains in the tracks were
»counted by means of microsoopes of the types NB)-8 (MBI 8),

. ;card 1/4
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© Multiple Produotion of Particles in the 8/056/60/039/005/001 /051
- Interaction Between ‘Nuoleons of Energies B029/B0T9 v

-:;jj}{ﬂsﬁtaﬂ:(MBIQBkj; ;§ﬁ¢Kj§4005'(Kﬁk 4065),1The number 1 of nucieonévdf the

~tatgetfnﬁbleqs, ihiéh;were involved in meson production, was caloulated

, fiop théfformulagiﬂglg,(21)1/4(1 +‘j)7;/2 and y, = [1--(%/4(3)2)7'1/2 which &)(

are;vAIid‘1h'Langauis 5ydrqdynamio theory; v, denotes the velocity of the

céntei—éf—mahs;sysfemﬁof'thé‘primary nucleon and of the nucleons of the
..nyc;epa,,The_pqrrelation‘coefficient 13 r = «0.33 + 0.18. These results

: f;mgy‘béiéxplained:aé'toildjb:fAtfénergies ofi1011 4-1012,ev, the factor
V18 small, and‘consida:gbledpa:tvqf the energy of the primary nucleon

Lo pay be,tranbferred.fo:thq,nucleds which is located behind the cylindric-
“. 8l tube. When the energy of the'primar7 nuc1eon'ia increased, two proc-
eages will compete in meson production: The average multiplicity per

* pucleon 1noteaagailéndZthéfnumber of excited nucleons of the target

ﬁﬁoleuh“dédreéeﬁa. For energieé of up fo'1012 ev the second effect is
ptronger._Thu anisotropy in the angular distribution of the shower

é'fﬁ,v  ';pgrd 2/4 N

P -
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o ‘uuitiplafrfoducéiahio:'Partgsisg in ‘the '8/056,/60/039 /005/001 f051
: Interaption”Betvaen]Nuqlgona:pf-Enetgies, ~ "B0O29 B079 , ‘ i

>10" ey and Emulsion Huctet

‘the;primary'partiqlb,,the'anisotroby.Of'nuoleon-nucleon showers and -
'showers,oaused_byfcentral,cbllisions of a primary nucleon with a heavy’
“nucleus differ largely, D.._S. Chernavakiy (Ref.7) has given a hypo~ " -
‘thesis concerning the existence of a special ‘type of inhomogeneities in
'vnupleon;nuoleon_cclliaidns;-Thp present paper leads to the following ‘
‘eonclusions: 1).Whén:study1ng interactions of high-energy nucleons (up :
to 1012~89),With heavy nuclei, one must take into account the expangsions
~of tho-nuolear’mgtte:gtpbé_vhen'atriking this matter out of the nucleus.
2)“The.ani§otr0pyiinjtha angular distribution of nucleon-nuclear showers
~does not decrease with increasing number of excited nucleons. This holds,
~at least, for energies of up to 5.10'2 ev, 3) In this energy range, the
E .. relative probability of accompanying showers as predicted by Chernavskiy
¢+ 7+ < "does not exceed 0.04: The "accompanying tube" must not be investigated
S "~ independently of the principal one. 4) The angular distributions of
relativistic particles in the showers are homogenecus and can be

Card 3/4

- portioles may be dasoribed by x, - log tan 0,. For sonstant emersies of
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' - ~'The. authors thank Y8 ¥ Blyudzin, D. M.

- sumurrrm:

";>'1o

ev and Emulaion Nuolei v
*vexactly deacribed by Gausa functions in

Ve P.«Grigor'yev, Ye. L. Feynberg. and g.
"~ hnd disouaaions.

There are 8 references'
1 Italian‘ s . )
"‘ASSOCIATION: 'Radiyavyy institut Akademii nauk ss
L .- of'the Academy of Sciences‘Ussn) ‘
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‘AUTHORS: .__Zhﬂdnbx,_A.L, Kuka ;t u., Skirda N v., Yakovlev R.M;-

' :: o ‘TITLE: : _-'On the fom of ansulax- diatribution oft shower particles in *Jets df "
Ee . nuoleon - nuolear ox'isin . ' SR

PERIdaICALx Referativnyty zhurnal. Fiz:lka ne, 10, 1961 95-96 N abstract 108’#93-‘
s ("pr, Mezbdunar, ‘konferentsil po- koamioh 1ucham 1959, v, 1" » Mos.
’ 'cow, AN«SSSR 1960 87*- 92) ‘

: _TEXT; ”jThe authers presont preliminary renults of inveatigating distribu-. /
“tions of shower particles over, poldr and azimuth fsgles. The study of 65. jets. - 6
-generated in interactions of high_energy (By = 10°Y . 10} ev) single.charged
particles.with nuclei of ‘the: .emulsion has ahown that: 1) Angular distributions-

--of -shower particles of these Jets possess - azimuthal symmetry, ‘they are - symme-
trical relative to angle /2 in. ‘the. center_of.mass system; 2) Multiplicity of
anomalous Jets can- be appa.rently easily explained from the viewpoint of & single
»meson production, without resorting to the ooncept of intranuclear caaoada.
s L Dorman '

‘.

S {Abstraoter 8 note: Complete tranalltion]
o 'Card 1/1 :
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»:_f”110“1r5/130/61/000/001/012/062
o hosa e Y B
,_'TjAUTHOhS£fn’{Zhddno?ng?P{y‘ana'des;~IwM& , o 4
SR TITLE: - - A Devive for the Identification of Multiply-Charged

g MR '-qutidl/esv.-’St'oplpi‘ng- in Nuclear Emulsions SRR
~i;_ﬁrpg:gnchL:,Pribofyii,gekhn;xéggkspgrimepta, 1961, No.1, pp.45-47

-TEXT: . ‘A Photoelectric device for the measurement of the

.['\iv‘i'dthf,qf-;charged»p'arti_cle tracks is" described. The device is baged

if-"ohv’thé"ordi"r’;‘ary biolog’ical’microéc'ope-MSM-B (MBI-~3) with a Special

' stage and the ;NQ-I" (MF-1) attachment. Fig.l illustrates the = :
optics of the device. Aftor passing through the objective, light

The plang of observation and the plane of the photomultiplier alit \/

‘observation coincides with the position of the pPhotomultiplier slit:
on the real image plane. The mirror 3 is adjustable with the ‘aid
of the magnet ‘M and is used to displace the image of the track

-~ relative to the slit. ‘The electromagnet is mains Ooperated and the

SCard 1/ 50 L ner s e AR B
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Afnéﬁicéﬂqugthe_Idenexriaafibh[orimult;p;y-¢hurgod Particles ‘“xj“

Stopping in Nuclear_mmuléiOhs.”"3 o ' - *eﬁ
~windings on ‘the electromagnets include crystal dicdes so that the -

‘image of the trackiqaﬁ]bp’poribdically‘displaced'relative to the = .

‘s1it at a repetition frequency-of 100 cps: The effective slit ey
- 'size on the plane of the emulsion is 0.15 x 6 #2 while the width = N
-~ ‘of the band "examined" by the slit while the mirror is vibrating is:
% 'u.  The basic idea on which the measurement of the halfwidth of

:thejtraCk.is{based»cogsistsfin;the transformation of the photo~

_multiplier pulses into rectangular pulses of fixed amplitude and a
Yength' equal to the halfwidth of the photomultiplier pulse. The -
“circuit employed is shown in Fig.2, The 100 cps voltage pulses
from the anode of the photomultiplier represent the form of the
‘tr@nsversé:profileﬁof.the‘track.‘,These[pulses are amplified by an
amplifier mounted on the photomultiplier container 6H 301 (6N3P)
"tubes ‘and two.additional amplification stages 6(1(1 (6Zh1P) and
67111 .(6P1P). - Negative voltage pulses (some tens of volts) are
.. then fed through a limiter to the control grid of the squaring tube
',6M{4ﬁ(62h4);f.Tho'discriminatpr (in the dashed box in Fig.2) is
Card 2/5 - - ... R , , F s
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A Devico- for;zthe Idontification of Multiply-Charged Pnrticles :
Stopping in Nuclear Emulsions v

similar to thnt doscribed: by I.M. Kuks in Ref 3. ' The
discriminator. ‘threshold is set up by the: 47 kohm potontiometer
and is independent of the magnitude of the signal and always ' '
corresponds to one half of its amplitude. For this. reason the
length of the pulse:.at the output of the discriminator is equal e
to.the halfwidth of the pulse at its input. The time avorage of jf'
the signal at the anode of the squaring valve 6Zhi is shown on an L
‘output meter. Tests have shown that changes in the amplitude of "-f"
““the signal ‘at the input of the discriminator in the range 20-60 V.
.- produce a change of not more than 2%-in the output meter ™M1 (Ml).. ‘ :
;2 Fig.3 shows the results obtained for -Li and H tracks (track width - ‘o
- .as ‘a function of residual range, 30 divisions = 1 p on the A V/“ o
" vertical axis; the residual range is in microns along the .
- horizontal axis). . Lithium hammer tracks and proton tracks = .
”ﬂ;identified by other methoda.kand having dip angles smallex thnn e
79, were used. SRDRIE
i ‘There are 3 figures and 3 rererencesz 2 'Soviet and 1 non-Soviet. Py
ﬁCard 3/5 RS
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BEBKOVIGH, I.B.; ZHDANOV, A,P.; LEPEKKIN ¥ c., KHOKHLOVA, Z,8, ~ - -~ = i

rigs Bection of the pr"d‘“’t“n of hypernuclel in photoemilsions T, .
by 9 b@Vo protonﬂo Zhur.ekapai teor.fiz. /..1 no.l‘75_77 Jl '61¢ “‘ B ‘t

(MIRA 14:7)

Radiyevyy institnt‘ AN SSSR. o ‘ :
(Photography, Particle track) (Nuclei, Atomic) (Protons)
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R 31785 SR
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R. Serber (Phys. Revay J2s 1114, 1947) and M. Goldberger (Phys. Revs, 125
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‘ .The;mdqt_impdrtant differences baetween inelastic interagtions of high-

"ene:gy.pa.rticlea with light apd heavy nuclei are a8 follows: ~ In cascade
procggses'in'a, 1ight nucleus; both nucleons and complex particles

(preaumably" alpha 'partioles) "'parfhicipateu This assumption will be

. disouaae’d",ip:detail in & later paper. The resonance affest oan be : / : t
negleoted when. caloulating the intran\aolear,oaacade. gince the excitation e }
i

croas section of levels with U>10 Mev is not greater than 1% of the total "
inelastic soattering oross gection. The nlogses in range" of a nucleon in

the nucleus are studied for different collision parameters. The nuclear
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-capoade was -calculated ‘using the distribution found by the Meshcheryakov
group (L. 8. ‘Azhgirey, I. K. Vzorov, et al., ZhETF, 36, 63, 1959) and

- allowing for the production, absorption, and soattering of pions from T
nuclear nucleons. About 500 interaction events of 660-MNev protons were = '
evaluated by the Monte-Carlo method for constant and variable densities of _
nuclear matter in the céz‘nuolen‘sa_ The absorption cross section for a = - -

nuoleus of donstant«dénaity“vaa>220 willidarns, and that for a nucleus of
variable_density was 235 millibarns. These theoretical values correspond
best to the experimental or< 3s sections of V. I. Moskalev and B, Vv, o
. Gavrilovekiy (DAN SSSR,,ilQ;'9725_!956)4f0r;the‘interhction:of 650-Mev
”'protona°yith'93rioua,nuoleia; The quasi~elastic pp and np scattering cross
sections, calculated by the model of -radially variable nuclear density,

- agree with experimental oross sections, - Acoording to M. @. Meshcheryakov
et al. (L. 8. Azhgirey et al., ZhETP, 36, 63, 1959), the proton enargy
gpectra obtained when'bpmbarding varioua.nuclei, such ag carbon, exhibited
8 distinect maximum at high energieas, which corresponds to single quasi-
elastic collisions of protons with nuclear nucleons.  The angular

R s T ) PR
ST ASRIEEY J00 0 I U0 51 { ML AR ETRY W | K i

T

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R002064620001-0




- R002064620001-0
PPROVED FOR RELEASE: 07/19/2001  CIA-RDP86-00513R(
IIA

SRR USSR LA 1
BT Tiia e

e & TG T T
a1 H m%zlﬂr'ﬁi‘“@ﬂg‘“h" kR Geised
T e e e N UGS SRR LR B i Res e N DA i

B 2|:!x!.f’!‘ o i LR ';,

Torl S e - 5/05761/041/006/033/054 D
_nglgqtio inﬁ°?5°ti°n;9f'ﬁ!'[;F*f»’ R - - B125/B1o2 R T

lear . omparing theoretiocal ang

| iangularjdiatributiona. it should be congidered .
lated‘apéctrgb in which the oxoitation N

; ‘nuolehalafterAtha em : B

const aré‘in’satiafgotory:agreement with |
apectrum, - This 1p confirmed by & comparison of experimental and
‘ . yilelds of reaidual'huqlei with the distributiong among the - - S
: rgie wi Om .en analysis of spallationg opn carbon L/[/,.
nuclef, vy, V..chavohanidzq_is,thanked for comments, ¢, M. Subbotina for 1 -
aaaistanoa,_ + I. Shur andvI.jV,aRyzhkova,for'photoemulaions, as well ag
V;;N}_KUz!miniandbloiu. Kuka for‘discusaionp. There are 5 figures,
2Htgblqa, andfaz,referenoes:i,8:Boviet'and-14_non-Soviet. The four mogt
; .reqent‘téférpncas;tofEngliah4 , 3uage“pub1iéatione;read as followa:
"?M.'Rotenberg,fL3¥Wiletag’Phyd; v
”;Ragﬂqutadtér;FU.gMeyer-Berkhout,”s; Fv 80
Card 3/4 L '

i
1

: - [ e

B s
A _ ; ‘ - 002064620001-0"
PPROVED FOR RELEASE: 07/19/2001 CIA-RDPS86-00513R
A



"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R002064620001-0

T T TSR s s e Al SRR ML R AL 1 HRRER AU AT Eili"ﬁﬁlﬁ ﬂﬂ Ei‘.l } ELL: Rt X I I SR HI R IR RN B LRI B R B FERDMBS I REEEE 1

s e

ih

:stio interaotion of ,:“ . ”ff”;’_:

B ,j; 3125//Z1/b41/°°6/b35/b54

>‘¢‘Do DO i
:;11' e Rn Friskinp 00

| 15’_ 24,

; Martelli . e
1o 2 'EOl 0 Metropona et al.. Phyg.'afv.ﬂl;?gra;e. Proo. Roy,
: Assocramzvx,, » 204, 1958, 1

=Rﬂdiy°Vyy inetitut |
Akademu i
) oademy of Sciencea Ussa?auk 83sR (Radium Inatitute of

June 24 ’ 1961

| SUBMITTED

: s e ’ . . B S -
* o"Y O S o S . : g EERERET P AR

’5".2»'

o chnepnuen-r g 5.46 e
Pacyer (p r--const) 11:50 %;};52 ‘
Pngt:e-r (e conat) Bxs '

+6

RNt

- K —
1zl

i Eﬁt |HIE *l t%’& I
APPROVED FOR RELEASE: 07/19/2001  CIA-RDP86-00513R002064620001-0"




"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R0020646200Q1-0 |

sl

. U e 175 pey 17312 LRI BRI IER
§ WL B BT Y SRR T B R I NG TS I P IS R B B i ke W LERY ,ZJ 3 {Jﬁ&zg@iﬁ»ﬁlﬁ w»«n: T ‘l { :HH\ r 1 v| || v) ,f,‘ H [T

. S— ——— — , TG
T ad o o o 5/048/62/026 /005/010/022
A RN SR . - B108/B104 Lo

~ AUTHORS: - Zhdanov, A. P., and Kuks, I. ¥, :

. L TITLEr Particularitiesvof._th}e angular distributions of relativistic |
-0 .. partisles in a-nuclear showers ’ ’ N
= ';PERVIQDICALE,’ ,-‘Ak;aiier'n'iya'nauk’ 3SSR. ",r fIzvie'st‘iya‘. Seriya fizicheskaya',"‘v; 2_6,%’_'

RE o mo. 5,.1962, 618-621 o - IR

’~ ': : TEAT. ‘AIr_l vthé_‘cbordi.xiat'e's,}ci' -f_ipg tan'l?i, mwost nucleon-nucleus gx‘howefs have
o 4a Caussian angular distribution. An inhomogeneous distribution of
a-nuclear showers would prove that.tke processes of meson emissicn from / :

. excited systems are not interdependent. 28 inelastic scattering events v
-__.j?(2°1>3,'q82r25) of alphas and nuclei of a photoemulsion were studied. These

. showers can be divided into three groups: (1) nucleon-nucleus showers with -
' Gaussian distribution; (2) showers with one or two particles collimated

~'in the direction of the primary alpha; without such particles, the .

. distribution of the remaining showers would be as Gaussian as that of the -

:shovers of group (1); (3) showers with a distribution indicating super-
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T,..XT The energy and angular distributione of a-parti clea produced in

?;C disintegration induced by 660-Mev protons are compared with the speotra
ad calculated for intranuclear a-cascades, The number of cascade : .
ol -particles per disintegration was experimentally dotermined to be
g 0.1 .0, 02, theoretioally. 0. 09 woas obtained, - This divergence is ., e
"'.vattributed to the difference in the number of a-particles emmitted between
/0 and 30% - In this angular’ ‘Anterval more than 50 % of ull cascade . ) as
-particles -are emitted ~(caloulation. almost isotropic distribution . . .
| betweenfo and 90°). ' An analyeis of the spectra shows that about 70 % of |
-. the caacnde a-particles of_tha experimen’cal spectrum are due to direct o
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ABSTRACT: Superproportional meroury ampliﬁers, oonaiating of bloaching and

- blackening: solutions, were used to ‘study and- discriminate ionization trails. The '
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L . 1. Vqterinarm fakul'tat Ukrainskoy akndemii sel'skokhozyay-:-
stvannykh nauk.
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